Cygnus X-3 is one of the brightest X-ray and radio sources in the Galaxy and was discovered in 1967 with the beginning of space-based X-ray astronomy. However after many years of observations in various wavelength bands Cygnus X-3 still eludes clear physical understanding.
Introduction
Cygnus X-3 is a well known X-ray binary, its discovery dating back to 1967 (Giacconi et al. 1967 ). However, the nature of the system has remained a mystery despite extensive X-ray and radio observations throughout the years. Cygnus X-3 is thought to consist of a compact object orbiting a very massive and active helium star (a Wolf-Rayet star, van Keerkwijk et al. 1992 ) located at a distance of ∼9 kpc in the plane of the Galaxy placing it in the Outer Arm . In addition, Cygnus X-3 exhibits major radio flares which have been associated with jets extending from the compact object (e.g. Martí et al. 2000 ).
Observations
In May-July 2006, an extensive international campaign was undertaken during and following two major radio flares (13.8 Jy in the 15 GHz band for the first flare and 13.2 in the 2.3 GHz band for the second flare). This included observations across the electromagnetic spectrum from three space-based (INTEGRAL, Swift and RXTE) and three ground-based observatories (Ryle, RATAN-600 and PAIRITEL). The main blocks of observing time are centered shortly after the peak of each major flare, ranging from 0.25 days to 6.88 days after the flare. The observations can be seen in Fig. 1 . The INTEGRAL observations labeled Obs. 1 (MJD 53943), Obs. 2 (MJD 53868) and Obs. 3 (MJD 53872), are numbered according to the time elapsed since the peak of a major flare (0.25, 2.51 and 6.88 days respectively). Due to an overlap in energy range with INTEGRAL, the RXTE observations were omitted here but are included in Michael McCollough's contribution to these proceedings and will be examined more closely in Koljonen et al. (in prep.).
Radio, UV and IR
We use Ryle 15 GHz data, Nobeyama Millimeter Array 98 and 110 GHz data and Yamaguchi Radio Telescope 8.4 GHz data (Tsuboi et al. 2008 ) simultaneous with the X-ray data after the first major flare (i.e Obs. 2 and Obs. 3 in Fig. 1 ). For the X-ray data after the second major flare (i.e Obs. 1 in Fig. 1 
Swift
For Swift we use XRT (Burrows et al. 2005 ) observations simultaneous with the INTEGRAL ones with exposure time of ∼ 7 ks per observation. The data was extracted using HEASOFT version 6.2. We use the energy range 1.0-8.0 keV for XRT.
Data analysis
All the data fitting was performed using ISIS (Houck 2002) , which is one of the best available spectral fitting program that is well designed to handle multiwavelength data sets. The strategy of the fitting is as follows: We start by fitting the X-ray data, since most of the data points lie in the X-ray band, with a specific model without the synchrotron component and its associated interstellar reddening. Subsequently, all the resultant X-ray fit parameters were frozen except for the normalizations and interstellar reddening and synchrotron components were included and the model was fitted again. Once a suitable fit was found, all the parameters were thawed and allowed to be refit and the error determinations to be made. The SEDs are shown in Fig. 2 .
McCollough et al. (1999) noted a positive correlation between the hard X-ray and the radio emission in the flaring state which suggests that the same electron distribution could be responsible for the emission in both bands. However, when the whole data set was fit with only a synchrotron model (sync in the non-thermal module by Houck & Allen 2006) the radio could not be made compatible with the hard X-rays. The radio slope didn't match the hard X-ray slope and they are offset so that a simple break in the spectrum would not explain the observations. Because of this difference, different emission processes are likely at work. Therefore, we chose to model the SEDs with synchrotron radiation from the electrons in the jet and inverse Comptonization of the soft photons from the accretion disk in the base of the jet (corona), providing the previously observed link between the radio and the hard X-rays. Additionally, we included wholly and partially absorbed emission from the accretion disk, the three most prominent emission lines (Fe, S, Si) and an absorption edge of the ionized iron in the fit and attenuated the model with interstellar reddening. We used four different Comptonization models in our fits to probe different parameter spaces, these being comptt (Titarchuk 1994 (Coppi 1992 (Coppi , 1999 . reflion was only used for providing an approximation for the ionization parameter used in compps and eqpair. The disk emission is included in compps and eqpair but not in comptt. Thus, we added an additional component, ezdiskbb (Zimmerman et al. 2005) , for the comptt model. In the case of eqpair, we modeled both the powerlaw acceleration and mono-energetic injection and we included an additional black body component for the non-scattered part of the seed photons as recommended in Coppi (1999) . See Table 1 for selected parameters. Table 1 shows that all the Comptonization models, together with an absorbed disk black body, appropriate line emission and an edge, give rather good reduced chi-squared values (ranging from 0.99 to 1.77). This indicates that Comptonization is likely the most probable physical process driving the observed emission. Including the synchrotron model gives more weight to the physical processes in the jet, as compared to just including a power-law in the fit. The only infrared observation in this data set (Obs. 2) gives us crucial information on how energetic the jet is during the major flare, i.e. it allows us to see if the non-thermal signature of the synchrotron emission extends to the infrared region. We can also see a rapid drop of the SED in this region (around 0.001 keV in Fig. 2 ), which can be modeled with a rather high value of interstellar reddening, E(B-V) ∼ 5.2. However, this is compatible with the high values of absorption that are seen in the soft X-rays. The best fits were obtained when synchrotron component was allowed to go all the way to the soft X-rays. 2000), but are also visible in the Swift/XRT data. Thus, we include three prominent lines in the model, these being the Fe K lines of iron (∼6.5 keV in the fits), H-like sulphur (∼2.5 keV in the fits) and H-like silicon (∼2 keV in the fits).
Discussion and conclusions
Different Comptonization models were tested to see which of them is most suitable for Cygnus X-3. The reflion model gave the worst results, but since it picks the reflected emission lines and calculates the ionization parameter consistently it was used to estimate the ionization (4000 erg cm s −1 for Obs 1. and Obs. 2 and 2000 erg cm s −1 for Obs. 3). comptt has problems finding the electron temperature, kT e , which is degenerate in the fits. Hence, we froze it to 30 keV, since the hard X-ray spectra peak in that area. This model also gives much smaller values for the optical depth, τ, than other models. compps gives better results (χ 2 ν ∼1.23) than comptt (χ 2 ν ∼1.45), but the optical depth pegs at the maximum allowed value in Obs. 1 and Obs. 2. Obs. 3 also has radically different parameter values compared to other observations. Including a reflection component to the compps model, as well as in the eqpair model, improves the fit. eqpair gives equally good results compared to compps (χ 2 ν ∼1. 24 ) and in addition all the parameters behave more consistently. This model has been successfully implemented to Cygnus X-3 spectra, in Vilhu et al. The fits give purely non-thermal spectra (l nt /l h = 1.00) and high values of optical depth, similar to compps. The hard-to-soft compactness, l h /l s , decreases throughout the observations, implying that the spectra soften with time. The disk temperature, kT bb , varies between 0.7 and 1.3 keV, which is fairly typical for black hole binaries. We also fit eqpair with mono-energetic injection settings and found the fits to be equally good to those with power-law accelerated settings. The injected energy is ∼ 5.9 keV in the observations and in this case the spectra are not fully non-thermal.
The evolution of the model component fluxes along these three data sets can be seen in Table  2 . Right after the flare the synchrotron and disk fluxes dominate but as time goes on, inverse Comptonization of the disk photons in the base of the jet begins to dominate the total flux. Also, the synchrotron flux decreases with time as is expected as the major flare progresses.
We have successfully modeled the SEDs of Cygnus X-3 with a synchrotron model spanning from the radio to the soft X-rays and with Comptonization producing the higher energy emission. One of the questions that arises is what is the source of the relativistic particles that contributes to the upscattering of the photons. Due to the link with the radio, one of the possible mechanisms could be a magnetic reconnection event at the base of the jet which produces a steep distribution of relativistic electrons that are consequently sucked in the jet and accelerated by shocks to higher energies. This is still a work in progress and we continue to work and refine our analysis of these and other multiwavelength data sets for Cygnus X-3.
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